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Monoclinic, P2^/c 
a = 12.722 (3) A 
b = 9.2669 (19) A 
c = 13.537 (3) A 
P = 98.83 (3)° 
V = 1577.0 (5) A 3 

Data collection 

Bruker SMART CCD 

diffractometer 
14870 measured reflections 



Refinement 

R[F 2 > 2a(F 2 )] -- 
wR(F 2 ) = 0.131 
S = 1.03 
3613 reflections 



0.043 



Mo Ka radiation 
ii = 0.11 mm~' 
T = 293 K 

0.22 x 0.18 x 0.16 mm 



3613 independent reflections 
3073 reflections with / > 2a(l) 
R in , = 0.033 



208 parameters 

H-atom parameters constrained 
A/w = 0.33 e A~ 3 
Ap mi „ = -0.25 e A~ 3 



Key indicators: single-crystal X-ray study; T = 293 K; mean ct(C— C) = 0.002 A; 
R factor = 0.043; wR factor = 0.131; data-to-parameter ratio = 17.4. 

The title compound, Ci 6 H 18 0 7 , was prepared by the reaction 
of 2,2-dimethyl-l,3-dioxane-4,6-dione and 2,3,4-trimethoxy- 
benzaldehyde. The 1,3-dioxane ring is in a slightly distorted 
boat conformation. The crystal structure is stabilized by weak 
intermolecular C— H- ■ O hydrogen bonds. 

Related literature 

For related structures, see: Zeng (2011a, b). 



Table 1 

Hydrogen-bond geometry (A, °). 



D-H-A 


D-H 


H-A 


D-A 


D-H-A 


C3-H3/1- ■ 04' 


0.96 


2.46 


3.392 (2) 


163 


C16-H16B- ■ 05" 


0.96 


2.58 


3.397 (2) 


143 


Symmetry codes: (i) x, —y 




i) x, -y +|, i 


— 2- 





Data collection: SMART (Bruker, 1997); cell refinement: SAINT 
(Bruker, 1997); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 




och. 



Experimental 

Crystal data 
Ci6H ls 0 7 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: LH5270). 
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Comment 

In previous papers the crystal structures of 2,2-Dimethyl-5-[(5-methylfuran-2-yl)methylidene]-l,3- dioxane-4,6-dione and 
(5-(3,4-Dimethylbenzylidene)-2,2- dimethyl-l,3-dioxane-4,6-dione are reported (Zeng. 2011a,b). As part of the search for 
new Meldrum's acids, the molecular structure of title compound (I) has been synthesized and its crystal structure is reported 
herein. The crystal structure of the title compound is shown in Fig. 1. The 1,3-dioxane ring exhibits a slightly distorted boat 
conformation. The crystal structure is stabilized by weak intermolecular C — H---0 hydrogen bonds (Table 1). 

Experimental 

A mixture of malonic acid (6.24 g, 0.06 mol) and acetic anhydride(9 ml) in strong sulfuric acid (0.25 ml) was stirred with 
water at 303K. After dissolving, propan-2-one (3.48 g, 0.06 mol) was added dropwise into the solution for 1 h. The reaction 
was allowed to proceed for 2 h. The mixture was cooled and fdtered, and then an ethanol solution of 2,3,4-trimethoxyben- 
zaldehyde (11.76g,0.06 mol) was added. The solution was then filtered and concentrated. Single crystals were obtained by 
evaporation of an petroleum ether-ethylacetate (3 : 1 v/v) solution of (I) at room temperature over a period of several days. 

Refinement 

The H atoms were placed in calculated positions (C — H = 0.93-0.96 A), and refined as riding with Ui S0 (H) = 1.2U e q(C) 
or 1.5U eq (methylC). 



Figures 



Vf 



J- 



Fig. 1. The molecular structure of (I), drawn with 30% probability ellipsoids and spheres of 
arbritrary size for the H atoms. 



2,2-Dimethyl-5-(2,3,4-trimethoxybenzylidene)-1,3-dioxane-4,6-dione 



Crystal data 
C16H18O7 
M,.= 322.30 
Monoclinic, P2\lc 
Hall symbol: -P 2ybc 
a = 12.722 (3) A 



^(000) = 680 

D x = 1.358 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 3073 reflections 

9 = 3.0-27.5° 
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6 = 9.2669 (19) A n = 0.11mm- 1 

c = 13.537 (3) A 7=293 K 

(3 = 98.83 (3)° Block, yellow 

V= 1577.0 (5) A 3 0.22 x 0.18 x 0.16 mm 

Z=4 



Data collection 



Bruker SMART CCD 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

(p and co scans 

14870 measured reflections 

3613 independent reflections 



3073 reflections with I > 2c(7) 
R mt = 0.033 

Omax — 27.5°, 0 m i n — 3.0° 

/; = -16^16 
>t = 12^10 
Z = -17->17 



Refinement 



Refinement on F 
Least-squares matrix: full 
R[F 2 > 2g(F 2 )] = 0.043 
wR(F 2 ) = 0.131 

S= 1.03 

3613 reflections 
208 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 
w = l/[o 2 (F D 2 ) + (0.0828P) 2 + 0.1973P] 
where J P = (F 0 2 + 2 J F c 2 )/3 
(A/o) max < 0.001 

Ap m ax = 0.33 e A" 3 
Ap m i„ = -0.25 e A~ 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted ic-factor wR and goodness of fit S are based on F 2 , convention- 
al it-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > ciF 2 ) is used only for calculating R- 
factors(gt) etc. and is not relevant to the choice of reflections for refinement, ic-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 

x y z U iso */U eq 

02 0.52394 (8) 0.12332 (10) 0.25642 (7) 0.0477(2) 

03 0.30226(7) 0.11922 (11) 0.24083 (6) 0.0475 (2) 
07 0.01954(7) 0.41504(10) -0.11404(7) 0.0455 (2) 
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po pn p/i 
Co — Cy — C4 


oi / 1 1 \ 
IzU.oz (11) 


C1U — CI 3 — CI 4 


1 1C T2 /1 1 A 

IzD. / 3 (11) 


pin n i pn 
CIO — CI 3 — C12 


inn /i i\ 
1 1 /.23 (11) 


C14 — CI 3 — Clz 


1 1 /: r\A 1 1 n\ 

no. y4 (iu) 


PC P i i p/r 

Uj — C 1 2 — Co 


1 1 Q O/l /1U 

1 10.04 (11) 


PC pi 0 pi -J 

Uj — C 1 2 — C 1 3 


1 ic ni /1 1 \ 
12D.U3 (11) 


p/; p 1 1 p i q 
Oo — C 1 2 — C 1 3 


11/; 11 P n\ 

110.13 (1U) 


pi ro rn 

tjz — ca — cy 


I 1(1 (1 1\ 

ny.34 (ii) 


pi ro pi 
Uz — Co — C / 


1 on nn { i i \ 
IZU.yU (11) 


rn po pi 

cy — Co — c / 


1in/l/l/ll\ 

1 iy.44 (11) 


pc p/i rn 

cd — C4 — cy 


110 1 /; p i \ 
1 lo. lo (11) 


pc p/i p 1 n 
CD — C4 C 1 U 


H5.51 (12) 


pn p /i p i a 

cy — C4 — cio 


11 n 1/;/11\ 

llo.lo (11) 


pi p"7 p/; 
Ul — C/ — Co 


ii/i oc I'm 
124. oD (12) 


P.1 P"7 PO 

Ul — C/ — Co 


1 1 c An p i\ 

iiD.uy (12) 


p/; p~7 po 
Co — C / — Co 


1 in c\A C1 1 \ 
12U.U4 (11) 


pc p/: p~7 
CD — Co — C / 


1 1 n "7"7 p i\ 
liy. / / (12) 


pc p/; U£ A 
CD — Co — HoA 


1 in 1 
12U.1 


p"7 p/: u/: a 
C / — Co HoA 


1 in 1 
12U.1 


P/C PC P/1 

Co — C5 — C4 


111 H A /11\ 

121.74 (12) 


P/C PC TTC A 

Co — C5 — H5A 


1 1 n 1 

ny.i 


C4 — C5 — H5A 


119.1 


C13— CIO— C4 


129.65 (11) 


C13— CIO— H10A 


115.2 


C4— CIO— HI OA 


115.2 


07— Cll— 06 


109.50(10) 



pii pic mcp 
Cll — C1D — HI DC 


1 nn c 

luy.D 


ul c a pic mcp 
ti 1 DA — C 1 D — ti IDC 


1 nn c 

luy.D 


Ul rn P1C U 1 CP 

ti 1 DB — C 1 D — H IDC 


1 nn c 

luy.D 


P.1 PI I I 1 A 

U3 — C3 — H3A 


1 nn c 

luy.D 


pi pi i ii 1 1 
U3 — C3 — H3B 


1 nn c 

luy.D 


IT1 A PI HID 

H3A — C3 — H3B 


1 nn c 

luy.D 


pi pi in/' 
U3 — C3 — H3C 


1 nn c 

luy.D 


Ul A PI TJ1 P 

H3A — C3 — H3C 


1 nn c 

luy.D 


inn pi ttip 
H3B — C3 — H3C 


1 nn c 

luy.D 


PI PI Ul A 

U2 — C2 — H2A 


1 nn c 

luy.D 


PI PI HID 

U2 — C2 — H2B 


1 nn c 

luy.D 


Ul A PI U1D 

H2A — C2 — H2B 


1 nn c 

luy.D 


PI PI U1P 

U2 — C2 — H2C 


1 nn c 

luy.D 


Ul A PI U1P 

H2A — C2 — H2C 


1 nn c 

luy.D 


Din pi ui P 

H2B — C2 — H2C 


1 nn c 

luy.D 


P11 p 1 /; uua 
Cll — Clo — HloA 


1 nn c 

luy.D 


P11 PU U1 ,:d 

Cll — Clo — HloB 


1 nn c 

luy.D 


U|/i pu n|/n 

ti 1 OA — C 1 o — H 1 oB 


1 nn c 

luy.D 


P11 ru ui/p 
Cll — Clo — HloC 


1 nn c 

luy.D 


n|/i p]/ uup 

a i oA — c i o — a i oc 


1 nn c 

luy.D 


uud pm uup 
H 1 oB — C 1 o — H 1 oC 


1 nn c 

luy.D 


Ol— CI— H1A 


109.5 


Ol— CI— H1B 


109.5 


H1A— CI— H1B 


109.5 


Ol— CI— H1C 


109.5 


H1A— CI— H1C 


109.5 


H1B— CI— H1C 


109.5 



Hydrogen-bond geometry (A, °) 

D—H-A D — H H-A D—A D—H-A 

C3— H3A-04 i 0.96 2.46 3.392 (2) 163 

C16— HieB-OS" 0.96 2.58 3.397 (2) 143 

Symmetry codes: (i) x, -y+l/2, z+1/2; (ii) x, -y+l/2, z-1/2. 
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